Nomenclature and Abbreviations

Materials and Methods
Materials
Gold(III) chloride solution (30 wt.% in dilute HCl), tetraethyl orthosilicate (TEOS, 98%), Pluronic ® P-123 (Mw ~5800), 1H,1H,2H,2H-perfluorodecyltriethoxysilane (H2F8, 97%), 11-bromo-1-undecene (95%), 1-decene (≥ 97%), sodium hydrosulfide hydrate (NaSH·xH2O), Karstedt's Catalyst (~2% Pt in xylene), iodobenzene (98%), tetraoctylammonium bromide (98%), triphenylphosphine (≥ 98.5%), sodium borohydride (NaBH4, ≥ 98%), and triethoxysilane (95%) were were purchased from Sigma-Aldrich and, unless otherwise stated, were used as received.
NMR
1 H and 13 C spectra were collected using a Bruker AVQ 600 MHz or 400 MHz instrument at 25 °C. Chemical shifts are reported as δ (ppm) values, and residual solvent peaks were used as the internal standard.
GC-MS
GC-MS measurements were performed on an Agilent 7820A gas chromatograph equipped with a 30m × 0.25mm DB-5MS
capillary column (film thickness: 0.25 µm) and an Agilent 5975C mass-selective detector. The temperature of injection port, MSD transfer line, MS source, and MS quad were set to 220, 280, 230, and 150 °C, respectively. The oven temperature program was: 75 °C for 2.25 min; ramp to 295 °C with a rate of 25 °C/min; 295 °C for 3 min. The samples were injected into the column in split mode (50:1), and the mobile phase was He (1.0 mL/min).
TEM
TEM images were obtained on a Tecnai G2 Spirit TWIN instrument (FEI Inc.) operating at 120 kV. The samples were prepared by dropping dispersed solutions of substrates onto the carbon-coated copper grids. The solvent was allowed to dry under ambient conditions before observation. For each sample, at least five different positions were studied.
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TGA TGA measurements were carried out on a TG 209 F1 Libra (Netzsch) in air using Al2O3 crucibles. The samples were heated from 50 °C to 800 °C at a rate of 10 °C/min.
Raman
Raman spectra were obtained on a Raman microprobe (HORIBA LabRAM ARAMIS) using an excitation at 473 nm (Cobolt laser). The instrument was calibrated using a silicon standard (521 cm -1 ).
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Synthesis of Silanes
Synthesis of H11SH
Scheme S1. Synthesis of H11SH
The synthesis of H11SH was completed in two steps (Scheme S1). The first step is the hydrosilylation reaction of 11-bromo-1-undecene and triethoxysilane via Karstedt's catalyst, 1 and the second step is the thiolation of (11-bromoundecyl)triethoxysilane. 2 To remove the water of hydration, sodium hydrosulfide hydrate was dissolved in methanol at 60 °C with stirring (500 rpm). After filtration, the solution of dehydrated sodium hydrosulfide was precipitated as rapidly as possible from diethyl ether. To prevent the absorption of water, the resulting product was rapidly separated by filtration and dried under high vacuum at room temperature overnight. The dehydrated sodium hydrosulfide was kept under argon until used to prevent the quick and easy formation of sodium hydrosulfide hydrate in air.
11-bromo-1-undecene (3.000 g, 12.9 mmol) and triethoxysilane For the second step, (11-bromoundecyl)triethoxysilane (1.060 g, 2.7 mmol) and sodium hydrosulfide (0.280 g, 5.0 mmol) were combined with anhydrous methanol (10 mL) under argon and the resulting solution was stirred at room temperature for 16 hours. Afterwards, methanol was removed under vacuum and pentane (20 mL) was added to dissolve the organic silanes. The insoluble solids (NaBr and NaSH) were removed by filtration and the filtrate was evaporated under vacuum obtain the crude product. It was purified by distillation in vacuum to give a light-yellow liquid. The yield was 54%. MS (ESI) m/z: [M + Na] + : 373.13 found.
Synthesis of H10
1-Decene (10.0 g, 71mmol) and triethoxysilane (17.6 g, 107mmol) were mixed under argon with stirring (500 rpm), and then Karstedt's catalyst (2 mL, ~0.2mmol Pt) was added dropwise. The mixture was heated to 60 °C and maintained for 12 hours. After purification by distillation, a colorless liquid was obtained. The yield was 53 %. 1 °C. 17.06 g of TEOS was then added and the aqueous solution was stirred vigorously for 20 hours. The temperature of the reaction was increased to 80 °C and left to stir for 24 more hours. Once complete, the reaction mixture was cooled and a white solid was collected via filtration. The solid was washed with deionized water several times and the material was allowed to dry overnight before calcination in a furnace to remove the P-123 templates (500 °C, 6 hours under air).
Modification of SBA-15 SiO 2
60 mg of SBA-15 SiO2 and 300 mL of anhydrous toluene were mixed, and then a certain amount of silanes (Table 1 , main text) were added into the solution. The reaction was run under argon and performed at 80 °C for 24 hours with vigorous stirring (500 rpm). After that, the products were collected by filtration, and sequentially washed with toluene, acetone, and ethanol (three times each). The modified hollow silica was dried under high vacuum at room temperature prior to use.
Preparation of AuNPs (Au 101 *PPh 3 )
The AuNPs were synthesized according to the reported procedures. 4-6 2.940 g of a gold(III) chloride solution (30 wt.% in dilute HCl) was added to 60 mL of deionized water in a 500 mL round-bottomed flask equipped with a magnetic stir bar. 60 mL of toluene was then added. Tetraoctylammonium bromide (1.40 g) was added to the mixture and the toluene phase turned red; the aqueous layer was almost colorless. After stirring vigorously (1500 rpm) for 5 min, 2.30 g of triphenylphosphine was added, and then the toluene phase became cloudy white. After stirring vigorously (1500 rpm) for 10 min, 10 mL of NaBH4 aqueous solution (0.20 g/mL) was freshly prepared and added rapidly with stirring (1500 rpm).
The reaction was allowed to perform for 3 hours at room temperature. After that, the toluene layer was separated, washed with 100 mL of deionized water (three times), filtered to remove precipitates, and evaporated to dryness under flowing nitrogen. The crude product was dissolved in 35 mL of chloroform, and 300 mL of pentane was added to precipitate the product. The resulting precipitation was collected by filtration, and further washed with hexanes, a methanol and water mixture, pentane, and chloroform several times each. Finally, the resulting AuNPs (Au101*PPh3) were dried under high vacuum for one hour and then stored in -20 °C until further use. It should be noted that all chloroform must be filtered through basic alumina prior to use.
Synthesis of SBA-Au catalysts
SBA-15 SiO2 or functional SBA-15 SiO2 (50 mg) were added into a dichloromethane solution of Au101*PPh3 (10 ml, 0.10 mg/mL) while stirring (500 rpm) at room temperature for 24 hours. The products were collected by centrifugation (5000 rpm, 2 min), washed with dichloromethane three times, and dried under high vacuum at room temperature. After that, the as-synthesized Au catalysts were activated under high vacuum at 200 °C for 2 hours. 
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Characterization of Modified SBA Supports and SBA-Au Catalysts
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ICP-OES
UV-Vis
Catalysis Experiments
General procedure:
A stock solution of DMF (20 mL) with 220 µL of iodobenzene (220 µL) and n-decane (200 µL) was prepared. A vial of 2 mL was charged with catalyst (2 mol% Au) and base (2 equiv). 0.5 mL of the stock solution was added. The reaction was conducted in air at 120 °C for 48 or 96 h. After cooling to room temperature, the mixture was filtered through 0.45 µm PTFE membrane, and the filtrate was collected for GC-MS. The conversion and yield were determined by GC-MS or 1 H NMR.
GC-MS calibration and representative GC traces
General method: A B Figure S14 . Calibration curves of (A) iodobenzene and (B) biphenyl with n-decane as an internal standard.
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Figure S15. The GC trace of UHC by using SBA-15 SiO2 as catalysts at 120 °C for 48 h. Figure S16 . The GC trace of UHC by using SBA-FC-S5-Au as catalysts at 120 °C for 48 h. 
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Screening of Solvents and Bases for UHC Reactions
Mercury Poisoning Experiments
A stock solution of iodobenzene (220 µL) and n-decane (200 µL) in DMF (20 mL) was prepared. A vial of 2 mL was charged with 0.5 mL of the stock solution. Au101*PPh3 (2 mol% equiv of Au) and K3PO4 (2 equiv) were added. Mercury (~10 µL) was added either immediately, or after 24 hours. The reactions were conducted in air at 120 °C for 48 h with stirring (500 rpm). After cooling to room temperature, the mixtures were filtered through 0.45 µm PTFE membrane, and the filtrate was collected. The conversion and yield were determined by GC-MS. No conversion was observed for the reaction when mercury was added in the beginning. A conversion of 29 % was obtained when mercury was added in the middle of the reaction. These results support the hypothesis of heterogeneous nature of the operational catalyst. Figure S17 . A TEM image of a spent sample of SBA-FC-S5-Au (Table S4 , Entry 9). A significant number of Au NPs leached from the support can be observed. It is readily apparent that the size of NPs has increased in comparison to the pristine catalyst ( Figure S8 ).
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7. NMR Spectra Figure S18 . 1 H NMR spectrum of (11-bromoundecyl)triethoxysilane in CDCl3. 
